MATERIALS AND METHODS
Strains. Forty strains of C. perfringens type A from different sources were used (Table 1) ; included were stock strains from several countries, originally from war wounds. Strains isolated in Canada from peacetime cases of gas gangrene and strains from soil and feces were also examined. Most strains were virulent for mice and guinea pigs, but a few strains were naturally and spontaneously avirulent. Strains M9 and M26 rendered avirulent in our laboratory (2) were included in the study.
Properties examined. All characters listed in Table 2 were determined by the techniques of Prevot (3) . To distinguish between toxicity and virulence, the following terms are defined. The toxicity of a culture is measured by the death of mice (17 to 20 g) after injection into the tail vein of 0.5 ml of an 18-hr culture filtrate or supernatant fluid (12,800 X g for 10 min). The virulence, an all-or-nothing phenomenon in this case (1) , was measured by injection of 0.25 ml, 0.5 ml, and 0.5 and 1.0 ml, respectively, of a 6-hr culture into the thigh muscles of mice (17 to 20 g) and guinea pigs (350 to 400 g).
All determinations for the 40 strains constitute the matrix of data shown in Table 3 .
Coding of features for computer analysis. All properties investigated exist in three mutually exclusive states; they were recorded as strongly positive (value of 2), weakly positive (value of 1), and negative (value of 0; see Table 3 ). For example, in the virulence determination, strains killing two animals injected with 1 ml and one or two animals injected with 0.5 ml were recorded as 2. Strains killing one or two animals which received 1-ml doses and none injected with 0.5 ml were recorded as 1, etc. Occasionally, a few characteristics were not determined, or the results of the determination were not acceptable; in such cases, a -1 value was assigned and the computer was programmed to reject all negative values and to print IND (undetermined; Table 3 ). Some properties were uniformly present or absent; therefore, no correlation was calculated. For 5 and 1% levels of significance (5) .
As expected, the correlation between virulence of fluid cultures and toxicity of supernatant fluids, as measured in guinea pigs and in mice, respectively, was very high (P = 0.01; Table 5 ).
The coefficients obtained with matrices I and III revealed good relationship existing between the virulence of the different strains and their capacity to coagulate milk.
Matrices II, VII, and IX, including 39, 37, and 35, respectively, of the strains, showed a highly significant connection between the capacity to kill mice and guinea pigs and the production of gas in deep agar, production of hydrogen sulfide, and fermentation of glucose, sucrose, maltose, and levulose.
Matrices perimental evidence has been obtained which shows that with C. perifringens virulence is an all-or-nothing phenomenon (1) .
In summary, the matrix of all determinations pointing out variations from strain to strain is given in Table 6 . This matrix sums up all the significant correlations obtained with the 10 matrices calculated in this study. In addition, the last matrix suggests some correlations among properties other than those connected with the in vivo tests, i.e., the significant correlation between the capacity to ferment the different sugars. The avirulent strains M9 and M26, derived from viru- en. en4 en. lent strains Lechien* and SWG121*, respectively, had lost virulence for guinea-pigs, as well as other characters (2) . In particular, M9 and M26 strains did not coagulate milk, and the latter did not ferment sucrose. Paradoxically, the few avirulent strains, BeIIA2K, LS, Leduc, etc., coagulated milk and fermented sucrose. From this study, it would appear that correlation calculations of properties shared by strains of bacteria may reveal characteristics not readily discernible by conventional methods of analysis. The correlation calculation may prove useful in establishing the "fiche minimum" for bacterial species and facilitate identification of new isolates.
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